Degeneration of mesencephalic dopaminergic neurons in klotho mouse related to vitamin D exposure.
Parkinson's disease (PD), which is characterized by degeneration of mesencephalic dopaminergic neurons of unclear etiology, is primarily an age-related neurodegenerative disorder, while the normal process of aging is also known to decrease the number of dopaminergic neurons in the substantia nigra pars compacta (SNc) and the ventral tegmental area (VTA). However, no consensus exists regarding how advancing age may predispose the dopaminergic system to PD. The Klotho-insufficient (klotho) mouse exhibits a syndrome that resembles human aging. Recent studies have revealed that abnormal activation of vitamin D is the major cause of this phenotype. In this study, we examined mesencephalic dopaminergic neurons of klotho mice and identified tyrosine hydroxylase-positive neurons in the SNc and VTA, and found that levels of striatal dopamine were significantly decreased with aging in klotho mice. Notably, these phenotypes were rescued by vitamin D restriction, suggesting that abnormal activation of vitamin D due to Klotho insufficiency leads to degeneration of the dopaminergic system. The present study provides new insights into the pathology of age-related degeneration of dopaminergic neurons possibly related to Klotho-mediated regulation of vitamin D.